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# # 6370082830 : MAJOR MEDICINE
KEYWORD: HEART FAILURE WITH IMPROVED EJECTION FRACTION, HEART FAILURE
WITH RECOVERYED EJECTION FRACTION, MYOCARDIAL FIBROSIS, DELAYED
GADOLINIUM ENHANCEMENT
Tanawin Suksiriworaboot : Myocardial Fibrosis in Non-ischemic Heart Failure with
Improved Ejection Fraction. Advisor: Assoc. Prof. SARINYA PUWANANT Co-advisor:
Assoc. Prof. Pairoj Chattranukulchai,Asst. Prof. Samonporn Boonyaratavej

songmuang

Background : This study aimed to examine myocardial fibrosis assessed by
delayed gadolinium enhancement (DGE) in patients with non-ischemic heart failure with
improved ejection fraction (HF-impEF) compared with those with persistent heart failure

with reduced ejection fraction (P-HF-rEF)

Methods : Cardiac MRl were performed as baseline. Patient characteristics,
dosages of neurohormonal blockade, echocardiographic findings, LV scar pattern and

extent, RV function and RV scar were collected.

Results : Total 79 patients with HF-impEF and 21 patients with P-HF-rEF were
enrolled. Myocardial scar was present in 29 (38%) and 14 (67%) in patients with HF-impEF
and P-HF-rEF, respectively. LV myocardial scar extent was lower in HF-impEF compared
with P-HF-rEF (3.1% vs 8.1% of total LV myocardium, p = 0.004). By multivariate analysis,
baseline LV end-diastolic diameter and LV myocardial scar extent were only significant

predictors of improved EF.

Conclusion : HF-impEF had lower LV myocardial scar compared with P-HF-rEF.
LV end-diastolic diameter and LV myocardial scar extent were the only two significant

factors that can predict LV function recovery.

Field of Study: Medicine Student's Signature .....cceovioeneeenn.
Academic Year: 2021 Advisor's Signature ........ccovevrerienenne.
Co-advisor's Signature .......c.ccocoeveeennee.

Co-advisor's Signature ......c.cocoeveeeenee.
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NAUN® (Heart failure with reduced ejection fraction, HF-rEF) peslsAnunUINilofna
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Poyaludagiunud nmsfinwisesesialalund uiionla (myocardial fibrosis)
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Aurglsailaqumaniiinsiudivesnisiuivesiila (HF-impEF) asianuisin

v Y

Y99na1uL el INN15TII TR MLLAT R az o ukmAn lH1ve s le wand1eRn

Aurelsailadumanilidiinisiuiiveanstudivesiila (P-HF-rEF) wield
ANIUSDY :

- gUaelsaiiladuimainiinisiudivesnisiudiivesiala (HF-mpER) asiany

v Y
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- gUaelsaiiladumarniinsiludivesnistudivesiala (HF-mpEF) asiany
Anuaunsalun1siumvesialanuniifadneeln (Right ventricle) wag WilavosnauLile

v Y

#lanussifatnene annnsenaidedefeiaiosmsieasiieuwsivanlniiwesiala
wansnsngtelsaiiladumaniilaifinisitusivesnistuimesiala (P-HF-rEF) welal

- lufhelseladuimaniifnisitusvesnistuivestala (HF-impER) du 1¢uen
mUANTEUUUTTAMLAzaeslaL (Neurohormonal blockade) Tuvunawiila Tusaziinga
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1.6 NFAUAIUANLUIIIY

UMM 1 UaAINTEUAINANULIITY

Factors :

Heart failure clinic : Etiologies Persistent HF-rEF

- Database Medications & Dosage
- Incomplete data Comorbidities

Follow up time Follow up echocardiogram

0 . - Operator dependent
HF-rEF patients - - Interpretation

- Timing of test

Cardiac MRI at baseline
- Incorrect technique
- Poor quality
- Incomplete data
- Interpretation

1.7 nslmidenudeufianazldluniside

® Heart failure with improved ejection fraction (HF-impEF) diinauainis

[

(€

[V

aa =
JUIRYPINU

1) fiansdumvesnanuiermlaniunsifadneday (Left ventricular ejection

fraction) AU o8N 40% WAy

2) fimnstusvesnauilewilaniuniiAatedne (Left ventricular ejection
fraction) AAANUASINADT UINNIT 40% LABNITATIVRAAMIUATINFBIILADIVNINNATY

LINBYNUDY 6 LADU LAY

3) ANUBANANNTEIING ATNITUUAVBINANULLBIILLIUASIAAT19E18 (Left

ventricular ejection fraction ASILINLAYATIVIEDY ABYNNTUBENLBY 10%

® Heart failure with persistent reduced ejection fraction (P-HF-rEF) &

[

LNINNISININY AL

1) fiansdumvesnanuiemlaniunsifadnedne (Left ventricular ejection

fraction) Aafu UsenIN 40% way



2) fiAn1stumvesnauiionalaniunsifadnegne (Left ventricular ejection
fraction) AnAUAIINEDY Uoenin 40% lA8N1TNTIVRAAIUASITEDIILHDINNAINASS

WSNBLYILBY 6 LHDU

® Scar patterns (vfiavasisiinvanduilenala) wuseondu 5 JULUUAsil

1) Sub-epicardial scar pattern : WeHATIATIVNUUTIUNS WA TUlA TV

la
2) Mid-wall scar pattern : WiRAIATNUUTIATUNANVDINAMLURILA

3) Sub-endocardial scar pattern : WeHATIATIINUUTIUNA W TR laTUlAEeY

Wla
4) Patchy or diffuse scar pattern : WiRaAinsIaNUNITAwlUTuTUNaTRIla

5) Multi-pattern : MHATATIANULINNTDT 1 WUU INFULUUTTRR 4 JULUUT

NANIDEATUUU

® Scar volume : US1NaiainvaInaut o las Ui anuains1anuaInniIsmnsa
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® Right ventricular dysfunction : N15191UYBAIlAUASIATIURAUNG
Tnefileunil
1) MstudesnaitemlaliumsiAad1ev (Right ventricular ejection
fraction) 31NASATIAMIBLATBIRTIEE IBULIUAn IWTnvesialanudn deenin
50%

® Chest x-ray (CXR) : nMan8$3dn3290n

. I 1y d' Y
® Echocardiogram : N13ASIAAGUEEETIOUAINAGIVRIL

® Electrocardiography (EKG) : nsasiapduluiingla

® | eft bundle branch block (LBBB) : 117% kaudUsza U998 (left bundle

branch) ¥asn1sin Wi luilaiauni



® Cardiovascular magnetic resonance (CMR) : NMSATILATBINTIVELNDU

wiiwdnlnirvesiila
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msfinwazdunwsnvesnsfinwimun Fezlidnauedeyaseynaa

wanms iuselevd kinaldnndunsie (Beneficence/Non-maleficence)
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1.9 wansauslavinaIni1azlasuaINIIuIY

1) wmué’wmwaqLLwaLﬂuﬁaﬁmﬁziu@ﬂaaiiﬂﬁﬂaé’ummﬁﬁmﬁ\méﬁ"maaﬂﬁﬁu

VDI

2) nyvdnvarvesmalulultelsaiiladumaiiiensssusuenialenialunisiu

fpan1stusaaiilale

3) ny1udeyaifgiumsvinauresidlaernduiusiunmsiuiivesnisium

YJpuiilavsaly

4) finaunsausnaulunIsUsERsEAUEA / SERunIunRLasAtuiluIsans

SEAUIAkALaUaNaNTIIE U U TEYN STV AR
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uni 2

NUNIUITTUNTTUNNEIVDY

amglsailasuwainiinisiuivesilaiiaund (heart failure with reduced
ejection fraction) tudunnziaslaves wasiduaunnsudusiug vesnsuaulsmeIuna

awndnlvgiinananedudenilafuiliAanduiienilavinigden (ischemic

= v o

cardiomyopathy) &sfifeyaaivayudiienguiidnuiunn egnlsinunnzlsamiladuman

LY q

oo A o 9 a ad a A Al ) Y & o -
nnsivsmesilatinundniinainamgauililiniiznduileiilaviagden (non-

v a =

ischemic cardiomyopathy) 1 wuxnTuludagdu wwieiiudeyaniddinisfinwann
42»’ a . - 4 ) v o w a

uisow9 Inen12z non-ischemic cardiomyopathy LUA AR RN ALY VDINTITNAY NN
AMvsBLdsTInIINANIEiilaauvEa (heart failure) waznigsialangaiiudundu (sudden
cardiac death)?? wiange ns@nwilulagiuuansliidiuin nsshwidensuiueiniunu
seuulszamuasaasluy (neurohormonal blockade) aunauiiNIssNwILINIgIY
(guideline-directed medical therapy) fegUANT 2 1 @13150%8LANEATINTTOATIN

a (% d’lj o I v % 91(5,7)
LL@%E"I']@J'WE]LW%J@G]T]ﬂ'1iW‘LAG]'JGU’eNﬂ’]iUUG]’JGU’ENWﬂQVL@



FUNW 2 uanauuninisinwvesytaglsmialedumaiinisivdavenialednung g
LNAITINITINYIINIFINYEY European Society of Cardiology (ESC) U A.A. 20217

Management of HFrEF

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overload
SR with LBBB > 150 ms SR with LBBB 130149 ms or non LBBB> 150 ms
@
Ischaemic aetiology
Atrial fibrillation Coronary artery disease Iron deficiency
Anticoagulation  CABG :  Ferric car /maltose

Aortic stenosis Heart rate SR>70 bpm

SAVR/TAVI

For selected advanced HF patients

Heart transplantation

To reduce HF hospitalization and improve QOL - for all patients

Exercise rehabilitation

Multi-professional disease management

\ @ESC
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amglsamnlaaumaininisiudvesnisiudvesiila (heart failure with
improved ejection fraction) aulufiswlvaifiintu wagnuweiienguiluinnyusess) Ty

srgyvaneUnas Wnedewvesminaanunaizdiuinsudsuwdammna audeyanle

\fisBuunmasn 990 Journal of the American college of cardiology U A.f. 2020 Wulalin

Jeuveannzdlined?

1. mnstushvesndwiderlanuniidadnigne (Left ventricular ejection
fraction) wagiu teenn 40%

2. Ansduseandnnielanussifadnedne (Left ventricular ejection
fraction) Aamunsaians 1nnit 40% Tapn1snsiafnmunssiaesasfoming
Inedausnetetion 6 ey

3. AuuAnAssEing mnnsTusmesndmidewlanussifadnedie (Left

ventricular ejection fraction ASILINLATASINEDY ABLANTIUDEUBY 10%

lnggUagazipadunueiasuns 3 Ue daanllenuimu gUlsnnigiiladumaiidin s
a U v gj ¥ Y1 LY ¥ dld
vosn1stuivesidlatiy anunsanulauszan 31-38% vewthenigiiladumaininis

Juiesilaniauni® ?

Park CS uazan"® a1nUsunaniva tvihnisanyiUislsaraladumaininig

= v LY

Tusvesilaiaunanavun 3088 918 Inenudn diUheniinsiuimvensiuivesiila
< a & ° DX & A a P & i
anua 720 578 Andu 31% vosdnnuEienavian wavidlofnnuguiens 2 nau w4
= W o aa DA ] & o Y Y = @
U nud danmsidetinvestienguiiinisiiuimvesnisiudivesiilane 16% uay §n9
nsdetinvesrienguinliinisiuiivesnisiudivesiilafe 34% (p-value < 0.001) &4
=2 & Y @ 1Y A A a ' LY ' [3

PnMsAnwtuandiiuigie 2 nudl dinensallsaiiuandeiu sgralsinmuly

=2 e DX o v a a v & o = o % =
msfnedfinsrugUislseiladuvaifiiinanamanaanileidlavadeadilume 3

IS ! Y
p193gdlnanenensailsalatig

Tutlgtudsdnisfnwunnuneiingieuazniin Jadelathsiionnazidusneinsal

[

2 dy U =) U LY ¥ ¥ dy
wualdunznsiudvesnisiudiveainlala I@amﬂﬁuauuawu JU
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Uadenemdiin : 01gtey, inands, nneiladuwaiadausn, lsaanuduladinas,
Tsalawiudusesn (atrial fibrillation) waznislesuengy beta-blocker Wuduiladey

NeINTAILIANTLUILTUYDINITHUFIVIN1TU UMD ILD LAL1NNIn 1Y

'
a1

agdlsfimuddeyaiinaulaninnisiinisnsiameniomsaasiouwdman i

¥4 (cardiovascular magnetic resonance) 11lglun1snsIa9 WeaindwLilowala &

wutayaimaulanadl

Masci PG uazanz® lavinisfnuiludssmednd syuswugdielsavidladumadi
Linsuanmnduau 58 au UNANYIE0INIHAYRINA1NHEDIHI1lA91NNIATIMELATOINTIT
v 1 < v a dﬁl L ¥ dﬂl a a ¥ ¥/
azvieuulwdninihvesiila uasinniuniznisiudesnauilonussifatngne (left
ventricular reverse remodeling) lngnan1sAnwInuin n1siinsalunuisinnauilewila

duiusiunsitudivesnauilonusiiAatisgde (odds ratio = 10.8, p-value 0.008)

Barison A wazane® lavimsfinwdelsaiiladumaiililafinainnauile
Wlavaden andeyaranue 10 U sausiudauuauldinliavianue 71 578 Tngimue
6§ =4 } 4 1 U 2V a0 a LY % :’/ 4 d‘ ¥ 1 =) 1 £y dl a
naiAndenid1d gUiedesAnistuimvesilaniduntesndmisewiniu 45% ilefnniy
Auaely 5 U wud fhenasinlinuisinvsensianuialausuantesndn 7% wu d
NYINTULIANANIN UL DIUBIINTINTHELTINANLS AT L ALALNADALE DA, DATINITUBY
lsang1una wazdnsnistanseanssgnliiiila (Implantable Cardioverter-Defibrillator)

a v

g1 TyFAYNNEDR

NVoYARINATI wAAIIAAUTANNAIAYUDINITUNTBIVDINIIATIINIAANA WD
Wlaa1nnseTIamenIssnvdsiouldvaninivesila inldusenaulunsnensailsa
i I3 v g a o & = ¢ o oA A PN v
agslsfiny Yayandnwanluefsviauniy asdinaminsaadennaudUeiuansieiuly
oA I3 v a o o S v oaw ' ' ' P~
W AinadainaslgAIN1siuRIveIiIlamIAuNloeNINTE NI 40-50% uaziinauatuns
mMuuanzNuAIvIN1TTUAvelanuana sty TaglunsAnwineus amuunn1Izng

HusveandruileniunsiAatnegie (left ventricular reverse remodeling) 1Wunan
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Tngazldinunnan 2 99 Ao

1) An1sTUReanau eI laiuILINALNINAINYEBLYINAU 10%
2) nveeilanuasAaT I svMEIlanate@ (left ventricular end-diastolic

volume) L&nNasunnnusaingu 10%

spirulavsnasidadwazinaeidmusdormvesnznisitudvesnsusvesilatulyl
ANV LNATIUIATFINENARINNETLIT 98U wanantidaliinsfnuNAnwsesnasinves
nanutlomilaludUaslsaiiladumanninisiudveanistuivesialalagnss Faduiiun

= &
VNNNIANYIU

d‘l a A a o A v dy LY v a v A ¥ dy LY
UaNINLIBINsLvS o liindinvesnanuiienilauds vilavesiainnauiionilaies

[ = ! k% a v [y v A ¥ & o 1%
ﬂE]’]"ﬂ’fi]%iJNaG]E]WEJ’]ﬂﬁﬂﬂiﬂlﬂ lagunfiLga aﬂwmmaqwqmmﬂmmuwﬂa AINNTTINTIIVANIY

[

Ao Ivaziiouuimvninihaesiladuavuddld desdudu 5 suuuused
1) Sub-epicardial scar pattern : W@ﬁmﬁmwww‘%Lmﬂé’mLﬁaﬁﬂa%ﬂ&%ﬁuﬁﬂa
2) Mid-wall scar pattern : ﬂ’qﬁmﬁm’mww‘%Lam%mmwaaﬂﬁmL‘ﬁ@ﬁﬂa
3) Sub-endocardial scar pattern : fafiafinsranuuinundudemlaiulidoyiila
4) Patchy or diffuse scar pattern : WallaiinsranunszaglUludundunilenla

5) Multi-pattern : WalAATI9NUNINATY 1 UL 1NFULUUTTIRR 4 sUluufinga13na

ANUUU
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UM 3 uaasanvalisinvenarudoalaiing v inieiowsvayyieuuivannihves

walo

Sub-epicardial Mid-wall Sub-endocardial

a Y

aua9n Kim J wazane™® nuinindeyadeunawesiUislsaiiladumaiig

Y
(%

a U U a a o U 3 b4 d’j o =)

nsduiesilatinundvianun 285 518 TnesauUieranvsainnaisiieilavinien
al & = [ 1 v A @ . <)
LAEELVRBUY YU HansAnwwanaliindl Waladnwase mid wall scar pattern vUu
[y a [V a v v . . . ¥
anwagiinulaueefian Ineaeld 32% TuiUae non-ischemic cardiomyopathy kaziaals
L . . . & ! . & ) Y a

3% TurUae ischemic cardiomyopathy wanaIndnuin mid wall scar Huidusuusnus
vantunmMgiussiAatiaualng (left ventricular chamber dilatation) @saguanluis

Tonalun1siusmveIn1stumive9iila

14NN NMEnsTusveIndtuieiilanunsidatieunaznulause

Uszana 48-60% vethemladumainiinnsiudiwesilanusSifadienaund "> 1 s

INNITNUNIUITIUNTTUNNILNN SaliifidouanAnwiInavad NswuUAENISTUMRAUNR

Y

7139 N15ATIIMUNIRAVBINAUL LR AIUASIAaT19171 MArdINaDe19lsHanI1sHUAIVDY
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mstuswenilalussiAadiedsegataan nsfinwilderaginliladeyaiiiaiumnn

Fuludiudl

nsldenauaussuulszamuazaasiuy (neurohormonal blockade) fiunnaziiala

Auwaaniin1stunvaillaRauni

[% '
= ]

ns$nwunsgrudagtuvesitheriladumaininisiuivesilaiauniuy e

1Y

finanguuszanduandliiuisuszlomisenisandnsnsideTinatasifindnsnsiuiives

[

nstufvesiilalaegdaau Insseneulasmesmvaniaan 4 ngu aell®

1) Angiotensin converting enzyme inhibitors (ACEl) / Angiotensin receptor
blockers (ARB) / Angiotensin receptor blocker & Neprilysin inhibitors (ARNI)

2) Beta-blockers

3) Mineralocorticoid receptor antagonist (MRA)

4) Sodium-Glucose Cotransporter 2 (SGLT2) Inhibitors

IngluwmenisshuiuazdesuSueilassaunasanigUigaunsaldenlalagliiin

], Y

¥ a P [ L4 [ P Y & v a
ARNIRNINGISN LW@‘VI’N‘Uigiﬂﬁuaﬂﬁﬂﬂ’]ﬂﬂ'ﬁiﬂw’] IWEJGUU’WIEJTVIWJ{LG]LU‘U@QE‘UﬂW‘W‘V} 4
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FUNII 4 UanaTEAvEIMIUANTE YT A MUargesluuiigUglsmialaaumaininaiu
Antnfvesmsiudavesiilenaslasy aimnaeinssnyIunsguved European Society of
Cardiology (ESC) T a.f1. 2021%

AcEd
Captopril® 6.25 mg tid. 50 mg ti.d.

Enalapril 2.5 mg b.i.d. 10—20 mg b.id.
Lisinopril® 2.5-5mgo.d. 20—35 mg od.
Ramipril 2.5 mg b.id. 5 mg b.id.
Trandolapril® 0.5 mg o.d. 4 mgod.

CARNL
Sacubitril/valsartan 49/51 mg b.id.c 97/103 mg b.id.

Betasblockers
Bisoprolol 1.25 mg o.d. 10 mg o.d.

Carvedilol 3.125 mg b.id. 25 mg b.id.®
Metoprolol succinate  12.5—25 mg o.d. 200 mg o.d.
(CR/XL)

Nebivolol® 1.25 mg o.d. 10 mg o.d.

MRA
Eplerenone 25 mg o.d. 50 mg o.d.
Spironolactone 25 mgo.d’ 50 mgo.d.

(SGLTZimhibitor
Dapagliflozin 10 mg o.d. 10 mg o.d.

Empagliflozin 10 mg od. 10 mg o.d.

Otheragenss
Candesartan 4 mg o.d. 32 mgo.d.

Losartan 50 mg o.d. 150 mg o.d.

Valsartan 40 mg b.id. 160 mg b.id.

Ivabradine 5 mg b.id. 7.5 mgb.id.

Vericiguat 2.5 mg o.d. 10 mg o.d.

Digoxin 62.5 ngo.d. 250 pg o.d. S
Hydralazine/ 375 mgtid/20 mgtid. 75 mg tid/40 mg tid. 0
Isosorbide dinitrate g



16

1Y =i

[ .fj = I~ al' 1 1 FZN) £y} = dg‘, LY} =1 Y] Ly gj
setiudadumiaulad Tugdhelsemladumainiinisiuivesnisiudvesinlatiy

' (%
s 14

wuihinsdsuudasmesnistufwesinlaiifitu  femsldenivuele  Wedeutuuna
e Gsonnaziisrlenilunsinauladoamsusuaunaerelumendsniidnisiusves
msTummesinlauds Tnsandeyalutiagiuiidnulae Brian P Halliday wazanz® nuh
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uni 3

A9 HUNTSIVY

3.1 JULUUN15IRY

nsAnwnduluy Single center, retrospective case-control study
3.2 52U8U35N15998

Usynsidne (study population) : furelsaviladumainiinistuivewidla

AnUNR Ni1sunisshwdamunadtinlsavladumad lssmeuiagunansal
1) Usgn3@iae4 (Case population) :

- fUhelsamiladuvaiiinsiuiivesnistudvesiala (HF-impEF) i

Sunissnwdnnuieddnlsanilaauman lsane1uiagwiadnsal
2) UsyansnaumAauns (Control Population) :

- gUhelsamiladuvailaiinisiuiivesnisdudesila (P-HF-rEF) v

Sunissnwdnnuiieddnlsanalaaumas lsane1uiaguiadnsal
nasin1sAadanidan@ne (Inclusion criteria) :

1) FUrgergunnnimsewiriu 18 Y Auld
2) fhelasunisidadadulsaiiladumainianiznistvivesiilaiinund Fuia
dl [ 1 v dy £ = . . .
’anﬂmmsmlﬂsuﬂmmLuawﬂammaa@ (non-ischemic cardiomyopathy) 210
A15M5299819 b9V TIAIT
- Iasunsesieifiademenisyingauiala (coronary angiography) Wuan L&
& % = = v 1
Hennniduiinsiutioandt 50%
- esunisesitadumeiasaansivdzvieuiiivan ininvesila saudunig
1981 adenosine LBNIEAUSENINNIINTIV (stress-induced perfusion

scan)

3) ﬁﬂﬁaﬁmmiﬁuﬁwaﬂﬁﬂﬂ (left ventricular ejection fraction) Ueani1 40%



4)
5)
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AUrennaelasunsnsniiadumeniemsivasiouwimintnivesidla
Aennelasunisasafanuegluadinlsaiiladumeas Tsaneua

IHAINT

WNEUIINISAALADNBNANNNISANEA (Exclusion criteria) :

1)

fuaeildsunsitedeieamauestsaiiladumaniionavziinadenisudana
Wailanduorlaainnisnsiameirieinsivasieuivanliiivesiile
daolud

- ﬂﬁﬁMLﬁf@ﬁﬂf\ﬂHmLaaﬂ (ischemic cardiomyopathy)

- lsmdwilafanguusinnesanmueduila

- Infiltrative heart disease (1% cardiac amyloidosis kay cardiac

sarcoidosis)

2)

- Hypertrophic cardiomyopathy

- Inflammatory heart disease (1% myocarditis)

- Alcoholic or substance associated cardiomyopathy
- Stress-induced cardiomyopathy

- End-stage renal disease

Aay

AUreniveyalinsuiiurielianunsadnftoyaved HANITNTININATENTIA
v .- @ = = A o b
avviouwlwmanlihvesivla ¥3e nan1InTRAINATBINTIIAAUA AL TIOY

a o
ANUDAWRNIIlA
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3.3 YUINAIBENY

\Wesannsfnuilluguuuu case-control study eiansanldgnsfuinaadl

[

2
nigroup = (Zy~[2PQ + Zg\[B Q'R Q) ! ® - Py

TASRAUA LA

o =005, B=0.10

Z0/2 =27 0.05/2 =1.96 (two tail)

ZB=z010=128

P, =064 , Py=0.14
Q,=1P,=036,Q,=1P;= 086
P = (P1+P0)/2 = 0.39

Q=1P =061

PO §19881ns18uNsHURIRATesnA il luU el saialadumadviinlale

a Y & o a Ao A o Y Y] - .
Lﬂ@ﬁ]"lﬂﬂaqml,u@ﬁ'ﬂﬁ]su’]ﬂlﬁaﬂ V]llﬂqiwumqmaﬂﬂquUijaﬂﬁjiﬁ] A1NNTANWIVDY Masci PG

N AT

P1 §19881nT1eunInURIRavesndiionalaluUaslsaiiladumaiviinalila

a v & o & A 1 X o Y] Y = .
LﬂﬂﬁﬂﬂﬂaWNLuaﬂﬂf\ﬁﬂﬂLa@@ ‘1/]11]&]ﬂ'ﬁﬂ/\lu@]'.l‘ﬂ@ﬂﬂ'ﬁUUmesUaﬁﬂ'ﬂﬁ] A1NNITANYIVDI Masci

PG wavAay

lgaguAuiudnuiuiedele 18 s1asengu (Total N per group = 18)

3.4 YUNDUNISNNIY

LY

NFusuAuIINNsAUYeYad e inseAnaulundiinlsaiilanumaives
Isanguiagmiansal dededendUreilasunisidadedndu lsemiladuman

Ao Y ) a a a a8 1 v ) =~
ninnzduimewilatiaung lnsiAnanamegilalenauieilavinden

o [y L3

VAIIINTIUTITEYOE I IAianIe AgdesgniundAnaanaunaeidneanii

Y

[%
=1

muuald iieliladUlelsailadumainiinisiudivesnisduivesiala Fas

gnimualungy case veIn13ANY
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3. vdanldfhefignimundu case uda fiheazlddunisi matching Aungy
faelsetiladumaniilifineiiuivesnmstuimesiila Sszgnimundu
n&au control YBINTAN

0. \deldmedofiaemun fideasinnisvemnuBuseslumslideyaaniiae
nalnsimd viie mansaeansnouspsRAnnufinainlsaaladuman

5. doyadnuariiugiuresitan nansnsInedernen naiden KaNInTIY
\PpsnTInAUdsEEiouAIAgIesiila uazinTesnsIvarTiouusimanlyiih
vouila aggniantufinnaiilon1siiasesi

6. Tudmvoamsidanaisiinvasndsierlanniedesrraziouusingnludh
yosilatiy asfimsdunienttasan 10 59 eliiitedsududfiszernan 3
o1 (Intra-observer variability test) uaglvorgsunmelsairlauazvasaidendi
fuszaunmsaflunsutanavihmsulanaiiieSsuifisusudg (nter-
observer variability test)

7. Yeyaraumazgniuiinas case record form wazthlUliasesidoyalugi

fnld

3.5 M3379UTUTYA

L4

Bmaiudeya : JgnidenniearlasunisenafanulurdindUielsailaduman veq

q

L4 = 1

lsanguiaginansal lngagiiuuimanisdsw eidadeiasiansiafnniuegaiiuiuuss

wanalugunni 5
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FUNINT 5 UaAsUWINNNITATINFRN LAz anTI9lundidnlsaialvaumad

12 months or after achieved

target dose of medical treatment

.— : ——

First visit : Follow up visit :
- Baseline data & laboratory - Follow up data & laboratory
- Chest x-ray and EKG - Echocardiography

- Echocardiography
- Cardiac MRI

1) NANNIATIANIELATDIRTIRELTDULNmAN W vaiala (CMR)

AswlanavdawazuSunavasnsinnaiuiianila

[

1.1 Nsasdadendwaianauiiemtauuldinuiaed

1.1.1 asanuansele High signal intensity Tuusiianduiileila unnnin
a v a PN aal 1a o ) l .
UIutAsnUNANlutdnwuzAina1 (null myocardium) a1nn1snsaluszey

late gadolinium enhancement

4
Y

1.1.2 asanuanuaeaave 1.1.1 lnedeamudnegetos 1 ssuuluyuiss

210U 130 YUTUANHIIINLAY

[

1.2 MIAuIuUS LN aINIRanau e tlaaglananinaginail

1.2.1 fvuslrdinisuuinanuielasandu 17 d@u sunaninue

UINIFIUVBI American Heart Association 17-segment model?! dagunni 6



UM 6 uanemsuvsnausiloialoeeniiiu 17 a3 munausiumsgIuves American

Heart Association 17-segment model®?

1. basal anterior 7. mid anterior 13. apical anterior
2. basal anteroseptal 8. mid anteroseptal 14. apical septal
3. basal inferoseptal 9. mid inferoseptal 15. apical inferior
4. basal inferior 10. mid inferior 16. apical lateral
5. basal inferolateral  11. mid inferolateral 17. apex

6. basal anterolateral 12. mid anterolateral

1.2.2 Tuwpazaiuvasnaiuilanila azlasun1siasgiusun e anaing

] < o 1 [y & Ao 1% & o ! & o Y
L‘VIEJ‘ULUuﬁﬂﬁ’J‘HﬂULu%]‘VWN‘ViiJWU@ﬂﬂﬁ']@JLuaﬁ’ﬂﬁlﬁ’)uuu‘] waziuualiduag i

¥

v A ¥ dy LY v A
YINIAANA WL LI AR

AZLUL O = USunauiaiindnidu 0%
AZLUY 1 = USunauiaiindnidu 1-25%
AZLUY 2 = USunauiaiinAnidu 26-50%
AZILUY 3 = USunautaiinAnudu 51-75%

ALY 4 = UsunauiatinAadu 76-100%

22
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1.2.3 91NUUALYINNTIIVTINALLULUANNNAL DTS 17 @ tievnll

AntdudpdiuiulSunantdeMiaueusanaiuionila wazAiunduusunuwaie

y1anun (total myocardial scar)

Va v v

1.3 MsUszdiurilanarUTinamisiinnauiileonily aglasunisieseilae3devans

Y

WAy wikieliiinauluguazgnieziin1sin inter-observer wag intra-

Y YA v

observer variabilities lngagiin1sgudiogaunauay 10 518 W liRIdevinN1g

Y

¥
o

AATIVTOUARIDE MY TTHELLIAMNNAINATININ 3 LAoU wae Tilnndonysaans
lseilauagvaondennidenudiwglunisudanaaliandmilewsls Wudvinns
AasziitenSeuiieuiugiesueae

[

1.4 Gé’faaﬂaﬁé’faqmi%iwmmﬁwmﬁmﬁ
- Presence or absence of myocardial scar
- Myocardial scar pattern
- Location of myocardial scar

- Extent of myocardial scar

ANswUANATASIAZILAZNNSINIUYD DL

a v

v a PN A 14 1 < Y &
VoHaDUe ngﬂﬂummwﬂmim’mmaﬂaswamm maﬂlv\lﬁwawﬂa UMY

- Left ventricular wall thickness (mm.) and mass index (g/m?)
- Left ventricular diastolic and systolic diameter (mm.)

- Left atrium diameter (mm.)

- Left ventricular ejection fraction (LVEF, %)

- Right ventricular volume (ml) and mass index (g/m?)

- Right ventricular ejection fraction (RVEF, %)
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2) HAN1INTIVAILLATDINTIVATULHEIANUDFYRILR (Echocardiography)

2.1 ﬂ’ﬁmaaﬂﬁul,?immmﬁqwaaﬁﬂﬂ FUALNAITUINTIVRAR UL MAIINATIVATINTA T

[

2 N55 U9 LATaNIlan T

- fanidelnsunisuiueimuussuuUTEamLazaesluuaueg lussAuMTNZauua?

Gl’mLﬂﬂM%’ﬂU’]ﬂJ’]G}ig’mﬁﬂé’rﬂU (Guideline-directed medical treatment)

av o

- fgnifedsldelifesyfunuidmne uillszeznatuesnsnianaudownig
yeaila visanedausnunnnii 12 ey
2.2 Gé’fazgaﬁ%ﬁ’uﬁﬂﬁéﬁ’qﬁ

- Left ventricular size

- Left ventricular ejection fraction (LVEF, %)

- Right ventricular size

- Right ventricular systolic function (Tricuspid annular plane systolic excursion

(mm.), Tricuspid S’ velocity (cm/sec), fractional area change (%))

- Valvular abnormalities

¥
) %

3) doyadnwairnugIuvalgnIde

1%
a o Y ]

-0y, bWl Fomd | Wmtinuavdiues , doyayiosdn

- 1nsnnalsaRala (New York Heart Association Classification)
- Usgilsmusednda , anmsueslsamiladuman

- Useinnisusulsaneung UseSavesennsinviuden

- UseSRendilesu war nsUsuUsIsEnIIenSnTIaRan T

- Usgiansldgunsallustanie wu msldnsensequiiile vie nisldwIaansean

i la



25

4) daygamsnsrameiesufuiinisuaznsnsanitadeiUaiy

- Hemosglobin (g/dL) , Blood urea nitrogen (mg/dL), Creatinine (mg/dL), Liver

function test
- Fasting blood sugar level (g/dL), HbA1c(%), Lipid profile
- BNP (pg/mL), NT-pro BNP (pg/mL)

- Electrocardiography (EKG) : left bundle branch block pattern, QRS duration

3.6 V93NN IUN1TIY

<

d‘ = 14 LY o v Y d‘ v 1 1%
- WRINLUUNSAN YYD UMY WWIV%@H@WVL@@WQQSVLNﬂiUﬂ’JU

- ns@nuidunisyausindeyadounds 7 U dulu szeznaniuasuwlatilenaay

IS I U a A Y 6 2/ Y v
llNaﬁ@ﬂﬁiﬁ]ﬂﬁ‘lﬂﬁ]m@ﬂﬂ’]iiﬂ“@’]sﬂﬁlx‘]LLWVIEJ&JJQLL&&JJU’JEJVLW

3.7 MIIATITNTYA

1Y a =& a ¢ ° a s 2 & o
ToyardalTinanzgnitasisikazinausluzuiuuvesnnudiasiuesidun fiu
i a oA a ¢ = ] v aa =
ALRfswazAlEwULNIN T IU tngagiiasieiilSeuiisuseninengqueieatia T-test 30
Wilcoxon-rank sum test daudayainaniniuazgniiasiziiaziauelusuuuuendse
FIuLazANdEI21I19RI8IWE (interquartile range, IQR) IngaziinsziIouioussning
nause Chi-squared test 1138 Fisher’s exact test nasa nuuIzAwIUlagldnITIATIEn

e’d‘d

w1l multivariable analysis iieAMNENRUSIEITtaTuiunadnsnAne Inadeonldann

¢ o 1

¥%im multiple logistic regression Tun153tAs1E3 AMuAAT p-value < 0.05 Wusiviun

v o

UydAYNINEnR

ToyanansfnyeInuNITdeTin nsueulsane uavesienaznsaondsu
ns$hwmenisugnaneilanseldiasesthengwilaluszezenitduazgniianinsgilag

Kaplan-Meier curve #ialy dagansvanazgninszsiniglusunsy SPSS version 17
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Ui 4

HaN133ATIYdaYA

4.1 Uszrnsnunundne

nitelupdiinlsaiiladumaiiilasunsitadeindulsaiiledumaiviinningg
JuswewhlaraunAnivan 512 918 azgnneenaanaeinisAnesniy 193 518 A

[

WAl

- 155 70 Wulseladumaniiinannanznduierilanaden

- 1091 LﬁuiiﬂguﬁaiaﬁguLLiQQWﬂwm%amwmm?ﬁuuﬁﬂﬁ]

-~ 6 519 Dulsandnilevnlanudafinnd (Hypertrophic cardiomyopathy)
- 5519 . Julsa cardiac amyloidosis

- 5519 1 Julsa inflalnmatory heart disease

- 12 519 Wulsalaneisess (end-stage renal disease)

svmdodUrenlisunsidadalulsemladumaniiinisfuswevilaiinunailala
WWeanaMznanuileialaviaden (Non-ischemic cardiomyopathy) 79vun 319 519 @slu
° S A = oA & o Y 1Y 1Y
Punilaziifiie 101 518 990 319 518 Anuhinisiuivesnistuiesitlaniendsain

finulu aunaunfienuued Journal of the American college of cardiology U .f.

¥ v Y

20201 Tngludenguil azdfeilasunsnsnidademenioinsaazyiounduanii

o ¥ | o Y1

Youihlaviavue 79 518 MRggnundnunAnwilunuided anuuazdilldunguaiudiae

Isailasumayiailadnisiudivesnisdudvewiala (P-HFEF) Tngdndannenguas
a Hdy yva o ] et X | @ v a av oA =AY

wedenlndifgaiusendng 2 nqu FwglagUlendulsaidladumaiviiniladnisiusiaves

nsduivesiila (P-HF-rEF) uviavun 21 578 Seasdeauansliluguning 7
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UMW 7 uanunasinisAnitIvesUszvnsngueielsaiileaumaiviniiin s ive

n50uUsve9iala (HF-impEF) uag viayiliiingsiugavesnisiudavesiala (P-HF-reF)

Exclusion :
Heart failure with reduced ejection fraction

In Heart failure clinic (n=512)

|
v

HFrEF with non-ischemic

155 : Ischemic cardiomyopathy

10 : Severe primary valve disease

6 : Hypertrophic cardiomyopathy

5 : Cardiac amyloidosis

5 : Inflammatory heart disease

cardiomyopathy (n=319)

/\

Heart failure with improved Heart failure with persistent

12 : End-stage renal disease

ejection fraction (n=101) reduced ejection fraction (n=101)

22 patients were excluded

due to incomplete CMR data

HF-impEF group (n=79) P-HF-IEF group (n=21)

4.2 Yoy aNugIUVINGUUTEVINTAIDENN

ToyalaeniluvesiUlendulseridladumaisiiniiimsudivesnistvivesiila
(HF-impEF, case) WafiguiiugUlengulspidladuvaiviailiinisiudivesnisiudives

a v

la (P-HF-rEF, control) £ dulngiinnuraisadnu lngagdl a;ﬂaﬁ'maﬂﬁ]ﬁ’qﬁ 918
\aAsveartengy HF-impEF A 51 U (SD = 17) wazengadeveingy P-HF-EF Ae 43 U
(SD = 15), nau HF-impEF fidnduvaanavie 41 510 (Andudndau 52%) uaz nau P-HF-
rEF dwlvadunane 15 518 Eadudadiu 71%) , Useiinisueulsameuianisniy
wiladuwan (heart failure admission) Tungy HF-impEF 11 518 (Anvdu 14%) waz Tungu
P-HF-rEF 3 518 (Rondu 14%) , Tsausedns wvnukaslsamladusysn (atrial
fibrillation) Tungu HF-impEF wu 24 518 (30%) Wag 17 518 (22%) mudiu daungy P-
HF-rEF WU 3 578 (14%) waz 7 519 (33%) anuaneu , anwedy left bundle branch block
910 electrocardiography Tungy HF-impEF 8 578 (10%) Wagnay P-HF-rEF 3 578 (14%) ,
New York Heart Association functional classification |-l tag -V Iuﬂ@:u HF-impEF Wy
60 518 (76%) wag 19 578 (24%) ANEINU d@unau P-HF-rEF WU 13 578 (62%) uay 8 519

(38%) nudiu Fenudeyaninanuiliiinnuunnsiegreliduddgeadfiseninngy

lngdlen p-value 69i 81¢ (p = 0.07), el (p = 0.11), UseiRn1suaulsangIuianisnie
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Wilaaumad (p = 1.00), lsAwwwu (p = 0.14), Ispmlawmusedn (p = 0.26), anway left
bundle branch block (p = 0.07), New York Heart Association functional classification
(p = 0.40) pg1alsAnunu AArusulainm systolic blood pressure Wag diastolic
blood pressure 1 faTuuand1esening 2 ngu egedideddymaada tnglungy HF-
impEF 31A1 systolic blood pressure 113 mmHg (SD = 14) uag diastolic blood pressure
73 mmHg (SD = 12) d@3unau P-HF-rEF A1 systolic blood pressure 103 mmHg (SD =
13) wag diastolic blood pressure 65 mmHg (SD = 11) lagiiA1 p-value = 0.007 Way

0.006 MUAIAU

foyananisnsadenniesu fiinmsssrinsisaenduitddymudd M blood
urea nitrogen W& creatinine lunga HF-iMpEF g 19 mg/dL (SD = 8) wag 1 mg/dL (SD =
0.3) d@lungy P-HF-rEF Ao 20 mg/dL(SD = 10) wag 1.1 mg/dl (SD = 0.4) ANUEIRY, A1
N-terminal pro-brain natriuretic peptide (NT-proBNP) Iumjm HF-impEF Ao 3843 pg/ml
(SD = 5789) uagngyl P-HF-rEF fia 4159 pg/ml (SD = 3522) Inglinuanuunnsseeiad
Hed1Agyn1sana da1 p-value et e blood urea nitrogen (p = 0.62), A1 creatinine (p =
0.49), A1 NT-proBNP (p = 0.91) snidu A1 total bilirubin finuindruuaneisesid

WedAgyn1eada Inelungu HF-mpEF Ao 1 me/dl (SD = 0.6) Wagngsl P-HF-EF Ag 1.7

mg/dl (SD = 1.2) fiA1 p-value = 0.004

wenaniveyaviauazUsutumsldengumivaussuudssamuazsosiuusening

L= )

doangunud Usunalnsueuasunneiildidenseuiisuiveuingnasaniaistasuniu

¥
v A

dnlnglifianuusanssiuegaivudfynisadnsail nsldeingu Angiotensin
converting enzyme inhibitors (ACEI) / Angiotensin receptor blockers (ARB) /
Angiotensin receptor blocker & Neprilysin inhibitors (ARNI) Iumju HF-impEF Ta1d11u
65 518 (Anidu 829%) TneldvunmenAndudndiu 18% wefiuiurunengagaiinslésu
dunga P-HF-rEF Tendruau 15 518 G 71%) Tngldvunendnidudadau 26% iile
ieufurunnegeandianslésu (p-value = 0.35) , msldfonngu Beta-blockers wuingy
HF-impEF [ens1uan 59 18 Gadu 74%) Tngldvunnendniludndgiu 16% dewieudu
YuneNgaaanaslesy wazngy P-HF-EF Tenduu 16 518 @andu 76%) Tneldvunnen

Anludndu 21% Waiisuivrwnengigniinislasu (p-value = 0.55) , nsldedu
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Haame furosemide tumuin nga HF-impEF s 65 518 @audu 829%) Tngldoun
guaAuWiniu 66 me/day (SD = 127) waznau P-HF-rEF Tdenduiu 18 318 (Randu 86%)
Tnelduunnenadawintu 88 me/day (SD = 93) Taefifn p-value = 1.00 dsuefinuininng
Tdupneinsiuegelidedfyvneads Aeengu Mineralocorticoid receptor antagonist
(MRA) Tnewud ngu HF-impEF Tdend1uau 35 518 @adu 44%) tneldvunnendndu
dndu 19% Walisufurnaeigsaaiinslésu uaznga P-HF-EF 1dendiuou 15 518 (An
Hu 71%) neldvnaednfudadan 43% Weiflsuiurnaegegainislasu (pvalue =

0.02)
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HF-impEF P-HF-rEF P
(n=79) (n=21) value
Clinical characteristics

Age (years) 51+ 17 43 + 15 0.068
Male n, (%) 41 (52%) 15 (71%) 0.109
Systolic blood pressure (mmHg) 113 + 14 103 + 13 0.007*
Diastolic blood pressure (mmHg) 73+ 12 65+ 11 0.006*
Heart rate (bpm) 90 + 18 86 + 16 0.340
Atrial fibrillation n, (%) 17 (22%) 7 (33%) 0.260
Diabetes mellitus n, (%) 24 (30%) 3 (14%) 0.140
History of heart failure admission n, (%) 11 (14%) 3 (14%) 1.000
Left bundle branch block n, (%) 8 (10%) 6 (29%) 0.070
NYHA class n, (%)

Il 60 (76%) 13 (62%) 0.404

-1V 19 (24%) 8 (38%)
Heart failure diagnosis duration (days) 208 + 397 139 + 154 0.438
N-terminal pro-brain natriuretic peptide 3,843 + 4,159 + 3522 0.913
(pg/ml) 5,789
Blood urea nitrogen (mg/dl) 19+38 20 + 10 0.617
Creatinine (mg/dl) 1.0+£03 1.1+04 0.495
Total bilirubin (meg/dl) 1.0+ 06 1.7+12 0.004*
ACEI/ARB/ARNI n, (%) 65 (82%) 15 (71%) 0.356

Dosage of ACEI/ARB/ARNI (mg/day) 18.3 + 18 258 + 29 0.146
Beta-blockers n, (%) 59 (74%) 16 (76%) 0.548

Dosage of beta-blockers (mg/day) 155 + 20 21.2+26.8 0.296
Spironolactone n, (%) 35 (44.3%) 15 (71.4%) 0.027

Dosage of spironolactone (mg/day) 189 + 25 42.8 + 33 0.001*
Furosemide n, (%) 65 (82%) 18 (86%) 1.000

Dosage of furosemide (mg/day) 66 + 127 88 + 93 0.460

NYHA = New York Heart Association, ACEl = Angiotensin converting enzyme inhibitors / ARB = Angiotensin receptor

blockers / ARNI = Angiotensin receptor blocker & Neprilysin inhibitors

o

* Muuelviteyanived1Aynisadiaden p-value < 0.05
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4.3 dayaannn1snsiadieiasamsIvssiouwimvaninivawiale

INMIITIATTEUTBUTITISERINgUS o v wesilanussifaiesieuay

ilel ﬁ?uwuﬁagaﬁﬁﬂ ”@ﬁ’Q5 ANuasatun1siuimesilanuasiAatie (left ventricular
ejection fraction, %) Tungs HF-impEF fiAadewiniu 24% (SD = 6) wagnas P-HF-rEF 3]
ARt 21% (SD = 5) Insunnsnegnadifeddymsada (p-value = 0.03) , AWK
a3Radnsdnevnizaatefufiudl (left ventricular end-diastolic diameter, mm) Tungu HF-
impEF flAadewiniu 61 mm (SD = 8) uagngy P-HF-EF dAadewintu 76 mm (SD =

Y [y

13) lnaupnsinaegiitedAgyneana (p-value < 0.01), Unaunandaiievesiussifa
#1¢ (left ventricular mass index, g/m?) Tungy HF-impEF finadewiniu 163 o/m? (SD =
64) uaznas P-HF-EF dAnadswiifiu 241 ¢/m? (SD = 116) Ingunnsnsegsidfodfma
a8 (p-value < 0.01) wagnuin amznstuswesiilanuniidauniiinund (icht
ventricular systolic dysfunction) lungs HF-impEF tuwuld 28 570 Fendu 35%) IRERGH

o W a

P-HF-rEF wuld 15 518 (Aawdu 71%) Taedinnuuanaisesnsidodfaymieads (p-value <

o

o

0.01) dauruinvesidlaviesuudgie (left atrium diameter, mm) dunudntungy HF-
impEF fiAadewintu 39 mm (SD = 8) uagngal P-HF-rEF fdnadeiviaiyu 42 mm (SD = 9)

Y [

FelufinnuunnansegrdidedAeneana (p-value = 0.09)

o

[

a o & % E 4 . . v Ao w &
HANIATIATOHIRAYRINGLHBILA (myocardial fibrosis) wutasanidftydail

- msemanuieialundunienlanusiinatndne (presence of left
ventricular myocardial scar) Tungu HF-impEF wud1wiu 29 518 @adu 38%)
wazlunas P-HF-EF wushwuau 14 518 @Eandy 67%) Fsflemuuansnsednegl
HgdAn19ana (p-value = 0.02)

- Gnamestinvesnduidenlanuniifatieeieuiunduienlanuns
WAadhadevianun (left ventricular scar extent) Tungy HF-impEF friade
WU 3.1% (SD = 6) uagngy P-HF-rEF flaademiniu 8.1% (SD = 9) lng
uaNFNRENITEEAYNNEDR (p-value = 0.004)

- mMInTanURsialundsiiemlaunsiAatn9en (presence of right

ventricular myocardial scar) Tungs HF-impEF wuduau 1 518 @Eadu 1%)
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wazlungu P-HF-rEF wud1uau 1 518 @audu 50%) elimuifianuunnsinsogig
NledAgneada (p-value = 0.38)
Snvnzvssiaiiavoandudlerlavesiiusfifatnede Tungu HF-impEF wy
ﬁﬂﬁf sub-endocardium scar pattern 1 518 Aoy 1%), sub-epicardium scar
pattern 2 518 (ALl 3%), mid-wall scar pattern 18 518 (Aawdu 23%),
patchy/diffuse scar pattern 2 518 (ALl 3%) uag multi-pattern 6 578 (An
\Uu 8%) adaulungu P-HF-rEF thunusisi] sub-endocardium scar pattern 1 518
ATy 5%), sub-epicardium scar pattern 1 §1¢ (Aondu 5%), mid-wall scar
pattern 9 518 (Aewdu 43%), patchy/diffuse scar pattern 0 578 (AaLdu 0%)

way multi-pattern 3 5718 Aalu 14%) Fanuisaeangulifamnuunndieiu

ageliddAgvn9afflunn myocardial scar pattern
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A9 2 UaRITaYaaN L TINTIINUAIELATINATIVATUEEITTIoUAINDFIYaMi 0

HASHADINAITATIVA A5 DA TIVFST aUlian Ini1vasiala

HF-impEF | P-HF-rEF | P value
(n=179) (n= 21)
Left ventricular ejection fraction (%), baseline 244 + 6 21.0+5 0.031*
Left ventricular ejection fraction (%), follow-up 50+7 23+ 8 <0.001*
Change of Left ventricular ejection fraction (%) 25+ 9 25+6 <0.001*
Left ventricular end-diastolic diameter (mm) 60.9 + 8 757 £ 13 | <0.0001*
Maximal left ventricular wall thickness (mm) 74+ 1 70+ 1 0.365
Left ventricular mass index (g¢/m2) 1634 + 64 | 241 + 116 <0.001*
LA diameter (mm) 38.7+8 423 + 9 0.097
Right ventricular systolic dysfunction n, (%) 28 (35%) 15 (71%) 0.004%
Presence of left ventricular myocardial scar n, 29 (38%) 14 (67%) 0.020*
(%)
Absence of left ventricular myocardial scar n, (%) 47 (62%) 7 (13%) 0.020*
Left ventricular scar extent (% of myocardium) 31+6 819 0.004*
Location of left ventricular myocardial scar n, (%)
Sub-endocardium 1 (1%) 1 (5%) 0.309
Sub-epicardium 2 (3%) 1 (5%) 0.511
Mid-wall 18 (23%) 9 (43%) 0.083
Patchy/diffuse 2 (3%) 0 (0%) 0.461
Multi-pattern 6 (8%) 3 (14%) 0.372
Presence of right ventricular myocardial scar n, (%) 1(1%) 1 (5%) 0.384

* MvuelvideyanivedAynisatiaden p-value < 0.05
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4.4 uadwsziilsyuiisudadsnAnungunusnunsiufvan1stunvainla

ndeyaiilaiususmnlmhuiiessiitemenuduiusiuniznisitudives
mstusmesiiladenulungurUae HF-impEF tunuiansowdsdadveendu 2 nqu fie
Uaden1andin (clinical factor) waz Jadeannisasiaseinissasviouwimvaninives

Wl (investigation factor)

[

1) Jadem1endtin (clinical factor) wunddaduidnAgysiadl

- 81¢ df1 odds ratio Wiy 1.03 (0.99-1.06) lawiien p-value = 0.07

- WAl A1 odds ratio WNAY 0.43 (0.15-1.22) nsdiAn p-value = 0.12

- Systolic blood pressure A1 odds ratio L¥11fiu 1.05 (1.01-1.09) lnediAn p-
value = 0.01

- Left bundle branch block A1 odds ratio 11U 0.28 (0.08-0.94) laadiaAn p-
value = 0.04

- waldenszau total bilirubin A1 odds ratio WU 0.4 (0.19-0.84) lnadiAn p-
value = 0.01

- ﬂ‘%mmmﬂ“i’fmﬂaju mineralocorticoid receptor antagonist A1 odds ratio

Wiy 0.31 (0.11-0.90) IpediaAn p-value = 0.03

Y

Tnenuntadunsrdtinididuddynsadfsenisiudvesnisdusivesila Ussneuluaie
systolic blood pressure , left bundle branch block , total bilirubin level,

mineralocorticoid receptor antagonist usage AauanslumII19IUag



35

a

715999 3 WanAd univariate analysis &1%35UtlavenvAdildnnilkanen1sWuAIYa9n150Y

fIvadiale
Univariate analysis
Odds Ratio (CI) | P value

Age 1.03 (0.99-1.06) 0.072
Male 0.43 (0.15-1.22) 0.115
Systolic blood pressure 1.05 (1.01-1.09) 0.010
Left bundle branch block 0.28 (0.08-0.94) 0.040
QRS complex duration 0.98 (0.96-0.99) 0.034
NYHA class llI-IV 0.51(0.18-1.42) 0.202
N-terminal pro-brain natriuretic peptide 1.00 (1.00-1.00) 0.905
Total bilirubin 0.40 (0.19-0.84) 0.016
Spironolactone 0.31 (0.11-0.90) 0.032

Dosage of spironolactone 0.97 (0.95-0.99) 0.002

2) fadeannnisesiameiasesasvieuusiuaniniinuesiala (investigation factor) nuind

Ja3sndAmail

<

Anuaunsalunstusvewiilaliumn3Aad1ege (Left ventricular ejection

fraction) &A1 odds ratio VAU 1.09 (1.01-1.19) laeiiA1 p-value = 0.03

- quianussiAadnidnevasaaeiusiud (Left ventricular end-diastolic
diameter) A1 odds ratio W7y 0.84 (0.77-0.91) laediAn p-value < 0.01

- psesranuisiinvesnduerlanuniidatnede (Presence of left
ventricular myocardial scar) &@1 odds ratio iU 0.3 (0.11-0.85) IaadAn p-
value = 0.02

- Unanteiievesndmidorlanuniifadneng (left ventricular scar extent) §i

A1 odds ratio iU 0.92 (0.86-0.98) InadiAn p-value = 0.01
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Tngnundadeilanuduiusiunisiudvesnistumvesiilaegdided Ay neada
Usenauluse left ventricular ejection fraction, left ventricular end-diastolic diameter,
left ventricular mass index, presence of left ventricular myocardial scar Way left

ventricular scar extent A4uaAIlUAITIIAIUAN

#15999 4 Uand univariate analysis §1%5UU9821ANITATIVA AT DAL TTDY

usitnanlnivassiala
Univariate analysis

Odds Ratio (Cl) | P value
Left ventricular ejection fraction 1.09 (1.01-1.19) 0.036
Left ventricular end-diastolic diameter 0.84 (0.77-0.91) < 0.001
Left ventricular mass index 0.97 (0.96-0.99) 0.001
Presence of left ventricular myocardial scar 0.30(0.11-0.85) 0.024
Left ventricular scar extent (% of myocardium) 0.92 (0.86-0.98) 0.011
Mid-wall scar 0.41 (0.15-1.14) 0.088
Presence of right ventricular myocardial scar 0.26 (0.01-4.39) 0.353

d' o (Y aa (Y ¥ - ¥ ' < L o

dleddadenedinuastadeainnisnsiasnieinsesasviounivanivihvesizlaind
ANudUusiuNIznsuivensiuivesila uiesevsiuiulugliuy
multivariate analysis uWdmnudwes 2 Jadendanudunusiunisiudivesnstusiives

CY

WilaegslitsdrAyneana dausznaume

1. wuanussiAadnsdnevasaanadusiud (Left ventricular end-diastolic
diameter) TngidiAn odds ratio 11U 0.9 (0.81-0.99) lawilAn p-value Wiy
0.04

2. USinaieiinvesndsidiorlanussifadnedng (left ventricular scar extent)

ImetiAn odds ratio WU 0.87 (0.76-0.99) lagdiAn p-value Wiy 0.04
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A15799 5 Uuane multivariate analysis &195utadeiidnuaunusnun1zn 152

Y94 150UA Y8 la
Multivariate analysis
Odds Ratio (CI) | P value
Age 1.01 (0.96-1.07) 0.684
Male 1.06 (0.16-6.93) 0.947
Systolic blood pressure 1.05(0.96-1.14) | 0.178
Left bundle branch block 1.08 (0.07-16.11) | 0.952
Total bilirubin 0.98 (0.22-4.35) 0.982
Spironolactone 0.55(0.07-4.19) | 0.565
Left ventricular ejection fraction 0.97 (0.82-1.16) 0.749
Left ventricular end-diastolic diameter 0.90 (0.81-0.99) | 0.042*
Left ventricular scar extent (% of myocardium) | 0.87 (0.76-0.99) | 0.038*

4.5 Yayan1enalnuazNaaINNITNTIRANMUNGUUTEYINTNANEN

INNITATIANIUDINITNNAARN FIUTLNBUMILDRITINISELTIN, DRTINITHILTIN

nlsarialanazraenien, n1sneslgnaitgeieivimilaniensdldinTeang@inssereieie

al ) ~ Y ) f o a Y
\wspeiilaiey (Left ventricular assist device) saaﬂ,‘dm‘dsmﬂzumﬂ‘nmmmmzuu
Uszamuazaasluusiln Angiotensin converting enzyme inhibitors (ACEI) / Angiotensin
receptor blockers (ARB) / Angiotensin receptor blocker & Neprilysin inhibitors (ARNI),
Beta-blocker wag Mineralocorticoid receptor antagonist iansiafnauluinanansausu

a ) a v P ' ° a ¢ a ' '
gnfesrauLruneNABenstavsely Ima%mmﬂmemﬂiwmamzmwﬂqu lngay

1 1 [ o &
LL‘Uﬂﬂ?ﬁqll’eJ’eJﬂL'Uu 3 LUUMIU
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1) nguiSsuifisuszninenaulsamiledumarifanuiinunivesnstuive winlaviindid
nsilusveanstusresitila (HF-impEF) uazngulsaiiladumaidadidaufinunfives
nstiusvesirlardadilaifinisiushueamstusuesiila (P-HF-EF)
HAILATIEIINNITANAINDINITNWAGTN wudn Tlnudnsnisdedin, snsinis
FeTinnlsailauazvasaiden, mafisalgninseioeilaviesoddinteamgsdnsyes
g1aseinTeialaifioy (Left ventricular assist device) lunga HF-impEF usnuinlungs P-
HF-rEF fuUszynsde®in 1 518 @alu 5%) , Ussvnsidetinmelsaiilauasnaoniion 1
518 (@AnLdu 5%) waz Uszansiilssumsugnanee fewinlaviedesldindomedinszoren

a

mewnsesilaiion 5 518 @Aadu 24%) InsnuidasmsdeTinuazsnsinsdeTinae
lsalauazvasndon iianuusnasegeldedfynieeda A p-value Windu 0.21 Lag
0.21 MuEAU BUENEnTINIsNsUNIsUgneeleslavsedsesldinTesngdinsseseny

¥ dl LY a 1A 1 1 a v o U aa U ¥ 1
ABLAIeslaisy wuhdliauuenasewiidudAgniseda I p-value Uoenin 0.01
WWaRaTUINAGNST (composite of death and heart transplant/left ventricular assist

device) WuilAuuANsegWitedIAN1NEDs 1nsA1 p-value Yoenin 0.01

A5 6 USANHANITIATIINTISAANININITNNAGTINTENINNGN HF-IMPEF Uag P-

HF-rEF
HF-impEF P-HF-rEF P value
(n=79) (n=21)
Composite of death 0 (0%) 6 (29%) <0.001
and heart
transplant/LVAD
Death 0 (0%) 1(5 %) 0.210
Cardiovascular death 0 (0%) 1(5%) 0.210
Heart transplant/LVAD 0 (0%) 5 (24%) < 0.001
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HANSIATIIUTINA MUANSEUUUsTaMLazgasTuulneAn Judndiuveuunu

o
=

gnszauLmingesan wugall

- EJ’mq'ﬁ,J Angiotensin converting enzyme inhibitors (ACEI) / Angiotensin
receptor blockers (ARB) / Angiotensin receptor blocker & Neprilysin inhibitors (ARNI)
tfu Ny HF-impEF MenAnidudndau 55% (SD 30%) vesUiumeniimune uas ngu P-
HF-rEF TfenAndudadau 37% (SD 30%) vesUsnaendmaneg Sedeuuaneisiuogned
Hed1An1eann laedan p-value WAy 0.01 UBNIINANUI &y HF-impEF @unsauiuen
Itisegnation 50% veausuaendimng §1uim 49 518 (Aadu 65%) uaz nqu P-HF-rEF
annsausuenlddeegnatios 50% seauSunaetiming Suau 7 e @Eedu 33%) Fadl
auwanenstuegefitedfoynieadn Tnesien p-value wihiu 0.01 Tuaadilinuay

WANFTENINgERINgY YeeUsensianutsausueilane 100% vasUsunaendming

- 81nqu Beta-blocker 1 ngy HF-impEF Tdendnidudndan 63% (SD 36%) vos

U thune wae nqu P-HR-EF Tdendndudndiu 45% (SD 34%) v83U3unasen

= ! LY I A v o aa ISP [ Q’lj
Wy Fellanuusndsiuegedidedfnnieaa lneian p-value winiu 0.04 wenanil
WU NQY HF-impEF anunsausuenlatsedetey 50% vesusunaendimvang 31w 53
518 (Andu 70%) waz ngu P-HE-rEF aunsausuealadeetnatios 50% voeU3uae

o a < = a ' U 1 N o W aa ISP
Wvne 31w 8 518 (Anldu 38%) Bellannuuansinsfivegelitedfynneats laedlan p-
value w11 0.01 Tuvaselinuauuanad19EnIvaeIngy veslssmnsnausausuele

249 100% va9Usuue g

- ¥1Ngu Mineralocorticoid receptor antagonist W ngu HF-impEF Tde@AnLdu
Fgu 31% (SD 27%) vesuSunanimvung uay nqu P-HF-rEF Tdendndudnain 33%
(SD 29%) veaUsunaue e Fslddanuianasiuegnsiiteddgneada loedan p-
value Wiy 0.72 uenNUNU NGy HF-impEF anansadsuenlafsetetes 50% o1
USunaendmang 91uau 36 518 @y 77%) uag nau P-HF-EF anunsausuenletiaegng
1% a o a ) = =) 1 [y 1 =
oy 50% vosUsuae g 91w 11 598 Aedu 52%) Febifinnnuuansisiueendl
WedAgn1eada lneden p-value Wi 0.68 wenanidalinuauunne1aseninvaanagy

299U52NINaUsaUSUEeD 100% YaUSINeNT1MUNe
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A9 7 USANKANITIATISIUTUINEIAIUANTLUVYSsamUazaaTIuun T 5N T19ngu

HF-impEF W8 P-HF-rEF

HF-impEF P-HF-rEF P
(n=79) (n=21) value
Beta-blocker
% Target dose achieved 63 + 36 % 45 + 34 % | 0.037*
50% target dose n, (%) 53 (70%) 8 (38%) 0.008*
100% target dose n, (%) 28 (37%) 4 (19%) 0.125
ACEI/ARB/ARNI
% Target dose achieved 55+ 30 % 37 +30% | 0.011*
50% target dose n, (%) 49 (65%) 7(33%) 0.011*
100% target dose n, (%) 1(1%) 1 (5%) 0.309
MRA
% Target dose achieved 31+ 27 % 33+ 29 % 0.724
50% target dose n, (%) 36 (77%) 11 (52%) 0.684
100% target dose n, (%) 3 (4%) 1 (5%) 0.868

2) NUTEUMIEUTENING NFUNRTIRINUNIRATRINa 1o laussIAat1ede (LV scar

present) wag naufnslinuisinveInauilonilanussiAatiagie (LV scar absent)

NAILATIZIINNITAANILDINITNWAREN WU Mnudnsn1sideTin wag 9nsInns

a aa

deinanlsaialauasraenion lunguinlinuilianaiuilonils wanuinlunguiny

WaRanauL oIt Tullusennsidetin 1 518 (Eendu 2%) , Useansidedinaielsaiila

wagviaaaden 1 318 Andu 2%) daudnsnislasunisugnaiveieziilavisededddnios

a v d' Y = ] i oAa oo v & o a &
WQQ%W?%U%UW?VQHLﬂia\?ﬁ'ﬂ‘ﬂwmll UU WUUWﬂQNWNWQNWﬂaWNLUSW'ﬂQ WU 3 578 (ﬂ@lﬁdu

7%) waznauildfialanauileala wu 2 518 @adu 4%) Inewuindnsinisidedin,

v a aa 1 v = v YV U U U =) ¥
nsInNsidetinmelsaiilauasraoniaon LLﬁS@Gﬁ’]ﬂ’ﬁlﬂi‘Uﬂ’]iUQﬂﬂ’]EJ@’JEJ’JSWﬂ‘UWi@W@Q

TdnTomestnszazensensosidlaiiey lidanuunndisegedity

value WnAU 0.44, 0.44 wag 0.65 MIUAIRU

o w

dAgynean

§ A1 p-
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A5 8 UAASHANITIATILINITAAAINBINITNNAFINTENTNNGUATHIANNA 181D

wala (LV scar present) Uae ﬂ@’ﬂﬁlﬂﬂﬁdﬁ@ﬂﬁ?&ﬂﬁaﬁ'ﬂ@ (LV scar absent)

LV Scar present LV Scar absent P
(n= 43) (n= 54) value
Death 1(2%) 0 (0%) 0.443
Cardiovascular death 1(2%) 0 (0%) 0.443
Heart transplant/LVAD 3 (7%) 2 (4%) 0.652

HaNSIATIIUTINM IMmUANsEUUUsTakazgasTuulaeAn JudndiuvesuSinae sy iu

[y

Whvnegaan wueail

- #7IN&Y Angiotensin converting enzyme inhibitors (ACEI) / Angiotensin

receptor blockers (ARB) / Angiotensin receptor blocker & Neprilysin inhibitors (ARNI)

) | oA ¥ a [ [y 1 a oAy A
W nquinll LV scar Iendncdudndau 50% (SD 32%) vesUSunaendviany way nquilidl
LV scar Tdenandudndiu 51% (SD 30%) vesUSunaendimneg deldfinnuuansneiu

] a o o w aa a0 I z.g 1 U d‘d

pgeildydAryneana loedlen p-value WU 0.62 wanNNUNUIN NENN LV scar au1sa
Usuenlgtvegnetion 509% vesuSinaendmang §1uau 31 518 @adu 60%) waz nquitll
1 LV scar anansaUSuenlaneeeneiios 50% wosUSunaedmune S 22 518 (@Aadu
52%) FslddanunansnsiusgsitedAgneads laedan p-value Wiy 0.48 uonainil

galinuanuanseTEnINgeIngl Yesssrnsiannsausuelane 100% veeUIunouen

Wvsng

- g7ndw Beta-blocker thu nauiid LV scar THenAnidudndu 63% (SD 35%) w09
Usinagidhming wag nauitlaill LV scar Menanidudndau 53% (SD 36%) vasuTunasen
e Faliifanuuanesiuetaditedfyunieadn tnefien p-value wiriu 0.13
uananiwut ngufidl LV scar ansnsausuenldfsosnation 50% vesUmaetivang
$1uu 29 8 @Eendu 56%) way nauilaidl LV scar annsaufuenlteediaiios 50% vos
Usmaedving $1uau 29 518 Eadu 69%) Fdlifannuunnensiuegediteddynis
afid Inedidn p-value Wity 0.19 uenandilbimuanuunniasswinvaesngs veq

Uszansnanunsausuelang 100% va3Usunuetvane



42

- Eﬂﬂ&jm Mineralocorticoid receptor antagonist 1ju ﬂ?jllﬁﬁ LV scar Tdenanidu

dndu 31% (SD 27%) vesUsunaenwlmung uay nauinlill LV scar 1oAniludndou

28% (SD 25%) vosuUsuaetmune FslifinnuunnaeiuegeiidudAgnisedn Inasa

p-value WAy 0.28 WBNINUNUI NGUNT LV scar anunsauSuenlasegiatios 50% vos

Usunawthumng $1uau 23 578 (Aandu 44%) wez nauinladl LV scar anunsauiuenleng

98191198 50% VasUSUMENT LN 31U 22 518 (AaTu 52%) Feldiianunandneiy

o

pgslltdAyN1eena laedlan p-value WAy 0.43 uenanddsldnuanuunnagsening

doanqy YowsEInINausauTuelae 100% vesUsunaedimaneg

A1599 9 UFANHANITIUATILAUTUIUEIAIUANTLUVY S aMUaz o TIuun T 51 T19nguil

iisiinnaaniloviala (LV scar present) uas nguillsisivisinnauiloviala (LV scar

absent)

LV Scar present | LV Scar absent P
(n= 43) (n= 54) value

Beta-blocker 63 + 35 % 53 +36 % 0.127
% Target dose achieved 29 (56%) 29 (69%) 0.188
50% target dose n, (%) 14 (48%) 15 (52%) 0.358
100% target dose n, (%)

ACEI/ARB/ARNI 50 + 32% 51+30% 0.616

% Target dose achieved 31 (60%) 22 (52%) 0.482
50% target dose n, (%) 1(2%) 1 (2%) 0.870
100% target dose n, (%)

MRA 31+ 27 % 28 + 25 % 0.284
% Target dose achieved 23 (44%) 22 (52%) 0.432
50% target dose n, (%) 1(2%) 3 (7%) 0.213
100% target dose n, (%) 63 + 35 % 53 + 36 % 0.127




3) nauSEUMeUTERINUSEIINTI

TunisSsuisuazwuIUsEnNsNIWINR

td'dvd ¥

NINANATULU

A o A

pilaviiasingg

a3

nanulilevla audnwuzvdaveara

mid-wall , sub-endocardium, sub-epicardium, patchy pattern e multi-pattern ol

=

wud Tidedinanlsaiilauazvaenden 1 918 Tungu mid-wall pattern @y 3%) lae

¥

Linugnsmsidedin uway snsinsdetinanlseidlawasvaondontunguiaianauiile

lavdeduay agalsAmununlidanuuwansiaegiaiide

[

GAGRNVENGAE

A1 p-value MY

0.96 dwdnsnslasunsugnatveeisinlavseseddinTomesinsseze1imeinioniila

(%
Y Y]

Wi 1 wuIngunsing

LY

Anndnuileilauda mid-wall pattern wu 1 578 (Rawdu 3%),

nauiniiisiinnasilewalarila sub-epicardial pattern wu 1 518 (AaLdu 33%) uaznauid

Waananuilovlavin multi-pattern wu 1 578 @adu 11%) Felanuifinnuuaneig

o w

I a o aa ! ! e
DYNUUYFAIREYNEDNA AT p-value WNU 0.38

715799 10 uzvmwamﬁmswﬁn759’7@9)'ma'm7ﬁfmﬂﬁﬁn5zwa'wnzg'yﬁﬁv%ﬁ@né’7mﬁa

Walawilas199
Mid- Multi- | Patchy Sub- | Sub-epi P
wall pattern | (n=2) endo (n=3) | value
(n=27) | (n=9) (n=2)
Death 1 (3%) 0 0 0 0 0.962
Cardiovascular death 1(3%) 0 0 0 0 0.962
Heart 1 (3%) 1(11%) 0 0 1(33%) | 0.380

transplant/LVAD

HanTATIZRUTINARIAIUANTTUUUSTA LAy sasulaeAn JudndiurasSunaensyiu

v

&
Lﬂ’m&ﬂﬂiﬂﬁﬁﬂ NWUMIU

- 7N&Y Angiotensin converting enzyme inhibitors (ACEI) / Angiotensin

receptor blockers (ARB) / Angiotensin receptor blocker & Neprilysin inhibitors (ARNI)

v

5 | Aa & v dil’ LY a 1 Vo (% n:gil 1 . v a [
Wy naundiaandsiienilaviinenen 1asuedsil ngu mid-wall pattern Tden@nidu




a4

Fagau 48% (SD 29%) vesusunaseniivung, nqu sub-endocardial pattern 1de@ndu
dndu 35% (SD 3%) vesUsunae g, nau sub-epicardial pattern TanAnidu
dndu 58% (SD 38%) vaeUSunaeitinaung, ngu patchy pattern Tdendndudndu 75%
(SD 35%) vosU3uaentning waz ngu multi-pattern Tden@ndudngau 55% (SD 39%)
gesUSnaetming Javuilifanuuandsesaitedfyniads el p-value
Wiy 0.63 uennidlinuenuuansnsseninguisiandnioilaviagingg ves

UsgannsNanusausuenlaneeeg19tes 50% %3ahe 100% vosUsuaeniivune

(%
S 1

- 9neul Beta-blocker thu nauiiiwsdianduiomlasdiaseg ésuedsd ng
mid-wall pattern 1denAnidudndan 62% (SD 33%) vesSunaeniivang, ngu sub-
endocardial pattern TdeAndudndau 14% (SD 15%) vesusunaenimng, nau sub-
epicardial pattern 1eAnidudndnu 50% (SD 25%) vasU3unaetimung, ngu patchy
pattern lden@ndudndin 100% (SD 0%) vesU3unaendwiuy waz ngu multi-pattern

o |

TeonAndudndau 73% (SD 35%) vesUSunaentwing danuilddianuunnaiseded
WedAgyn1eada nelen p-value Wiy 0.09 waNaNLGILUNUANNWANAIITENINNGY
Wikanauleiilavilasiee vesuszansnamnsausuenlateetetoy 50% n3ois 100%

YosUsuae Lty

Aa o A v

- #7n§4 Mineralocorticoid receptor antagonist th ﬂdumqummﬂamﬁaﬁ’ﬂwﬁm
sinaq lesuendail ngu mid-wall pattern TdenAnidudngan 30% (SD 29%) vosUSunae
e, ngu sub-endocardial pattern ldnAnidudnaiu 13% (SD 18%) vasU3uaen
e, ngu sub-epicardial pattern Tden@nludngin 50% (SD 25%) vosusunaen
e, ngu patchy pattern TdanAndudngdau 25% (SD 35%) veausunaenimuneg
uay nay multi-pattern THeAnidudadan 50% (SD 35%) vesUinaentmineg Sanuilsl
fruuansnsegnditeddymeada Tneiian p-value wihitu 0.36 wenanilddlinuany
uanensszrienguiaiiandandemlaniinsig vesusznnsfiannsausueldtesation

50% 3999 100% va3USunae I vune
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A159991 11 USASHANTITUATIZVUSUIMEINIVANTTUUYsEamIasgas T Tendrangu

ndwsdnnarudaialavilasnieg

(%)

Mid- Multi- | Patchy | Sub- Sub- P
wall | pattern | (n=2) endo epi | value
(n=27) | (n=9) (n=2) | (n=3)
Death 1 (3%) 0 0 0 0 0.962
Cardiovascular death 1(3%) 0 0 0 0 0.962
Heart transplant/LVAD 1(3%) | 1(11%) 0 0 1 0.380
(33%)
Beta-blocker
% Target dose 62 +33 | 73+35 | 1000 14+ | 50 +25 | 0.093
achieved 15
50% target dose n, (%) 18 7(78%) 2 0 2 0.224
(67%) (100%) (67%)
100% target dose n, 10 5 (56%) 2 0 0 0.085
(%) (36%) (100%)
ACEI/ARB/ARNI
% Target dose 48 +29 | 55+39 | 715+35 | 35+3 | 58 £38 | 0.631
achieved
50% target dose n, (%) 14 5 (56%) 2 0 2 0.372
(52%) (100%) (67%)
100% target dose n, 5(18%) | 3(33%) | 1(50%) 0 0 0.372
(%)
MRA
% Target dose 30+£29 | 50+£35 | 25 +35 | 13+18 | 50 +25 | 0.337
achieved
50% target dose n, (%) 12 7(78%) | 1 (50%) 0 2 0.269
(43%) (67%)
100% target dose n, 1(3%) | 2(22%) 0 0 0 0.399
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4.6 wan13ATIERIzEEURRAANTTAl (Survival analysis) sEndaNguEaEs199)

1) MyinsenszezUasamanisal (Survival analysis) seninenguiUlslsaialadumaiviin
Niinsiuivesn1siuivewidla (HF-impEF) fu nauddlelsavilaqumaiviianliiinisiy

fupInsUusveaaila (P-HF-rEF)

IINNANITIATIENFANUTOIVOUMANITAITINYY §MI NS IR, nsINTUaN
dheeTeivmilavienisldesomestnssugeimeinsosilaliied (Cumulative survival
from death, heart transplant and left ventricular assist device) Wu11 IAULANFAIIIU

lngngy P-HF-EF ignsnisiiawmgnisalsingeznitegiliudfgmneada (p-value <

0.01) saflauanaliidunsnsaninsaludl

gtlmwﬁ 8 uaninsaw Kaplan-Meier survival curve for cumulative survival from
death, heart transplant, left ventricular assist device 531/1’3'71733'&/ HF-impEF tag
n§u P-HF-rEF

HF-impEF

0.8

Persistent HF-rEF

Survival

0.2

0.0+ P Log-Rank < 0.001

T T T T T T
0 1 2 3 4 5

Survival time from death/ heart transplant / LVAD (years)



ar

Fmnfiudasnisusulsimeuiasennsiiladunailuiinszdsusag wu
mansalsInves $aIMRdeTin, sasnsUgnaeeiuiziilavienisldirsomysdnszes
gnmeeseuilafion warsnsnisusulsimeunasennziileduman (Cumulative
survival from death, heart transplant, left ventricular assist device and heart failure
admission) 1fu fAuuandrsiulnengu P-HF-rEF Fnsnafnmmnisaiseezniiosa

a o (%

HTudAgyyeaduioniu (pvalue = 0.04) dsnlauansliifunsmasnmesludl

3tlmwﬁ 9 uaninsan Kaplan-Meier survival curve for cumulative survival from
death, heart transplant, left ventricular assist device and heart failure

admission 5£%91n§8 HF-impEF Uaz Ngsl P-HF-rEF

1.0+ KL,_

[ HF-impEF
|
0.8
l Persistent HF-rEF
0.6
©
=
o
=]
n
0.4-
0.2

0.0- P Log-Rank = 0.039

I | I | | |
0 1 2 3 4 5

Survival time from death/ heart transplant / LVAD/ HF admission (years)
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2) MATEnszerUasamanisel (Survival analysis) snI1aNguE U8R IANUNIHA

ndunilevila way fihenduiinsaalimuiediandudeila

NNHANTIAT SRR BRAMAMIAITIIRS SN TABTIN, Snsn1sUgn
deefugilavionsldiniemesdnszovonneirioniilaifion wazdnsnsuey
lsaneutanienzialaduial (Cumulative survival from death, heart transplant, left
ventricular assist device and heart failure admission) LﬁaLLﬁﬂﬁgﬂ’Jﬁﬁgﬂmeﬁu 2 ﬂﬁju 7N
nsasIenUTEanaiewlasemnaeiewseasteunimaniiwesilonut i

finnuuanensiuegedifoddunieadn (pvalue = 0.76) Fsfilduandlidunsndanin

Aoluil

gtlmwﬁ 10 uandnsan Kaplan-Meier survival curve for cumulative survival from
death, heart transplant, left ventricular assist device and heart failure

admission 5314d7naj31 Myocardial scar positive s8¢ myocardial scar negative

1.0+

Scar positive

0.8+
Scar negative

Survival

0.4+

0.0~ P Log-Rank = 0.763

T T T T | T
0 1 2 3 4 5

Survival time from death/ heart transplant / LVAD/ HF admission (years)
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4.7 MIaTzEANNgNdaasiYatiavainsulanatayanliaInmInga

Tuns@EnwRTEIUNFDIYINNITIATIEALUARNANITATIIAELASDIRSIVALTIOU

wiiwdnlndrvesiila Tneenizeg9defe drunsoalanalsasvasiannvainauiilarla

lngiveliiinaugnasuazusiugilunisulana n1sEnwidslavinnisulanalaegside

suiudAianudgrnglunmsulanaineiuranisasiasesasiouldwanlnivesiila

Y]

B
U
LSOININ

anananileila fiTeasvihnsduidendiognsduiunguas 10 578 Lievinng

[y

WnTwilSeuiisuiuleimgdnvinuiiedu inter-observer variability slaaniniu

[ = o

0.98 wanaNTITLarINM TN suanaiieg1e 10 518 lngvinaiy 3 Weu Lileq intra-

observer variability #slaavindiu 0.97
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uni 5

aAUTIEKa d5UNAN13IY Laz Yalauauuy

5.1 anusiena

o

Tunsfnunilumsfinuiidadenitiengudiegrsaneitieflasunsitadei
[ LY 1% A Ay M Y a 14 dgl’ LY A = | oAV ve aa o 1 A
Julsailaduvanviianlydldiinannautienilaviaben waviinguinlasunisitadeid

dill £y = o Lty QAI ¥ a 6 .
2N 15HufveIlufIveiilaNg198In NN aeINIRs§IUYeY Journal of the American
college of cardiology U A.f. 2020 lgeghadaiau lnggUietuazlasunissnuluaiin
AUaelseiladumantalininsgiunisinwiegndiszuy navnnsfinwuanslidiui
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2. Tsvpsndunilevnlanunsifatreunn@inun (intrinsic right ventricular
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4. amzmladuindeng (ventricular arrhythmia)
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Demographic data

1. Patient’s code:

2. GenderOM aF

3. DOB age year

4. BW kg , Height cm.

5. Marital status: O Single O Married Odivorce O Widow

6. Income (THB) /Month: O <2000 O 2000-5000 05000-20,000 O > 20,000

7. msAnw: O <Uszaudnwn 6 O dseul-3 O dsew 4-6 O gau@nel w38 11N 4. 6
8. 01N

9. dewin (nianun)

[

10. @vdmssnwn: 0 302 O Und. O Ruan O 519015 O553amne vieusen O aw

Baseline characteristics

11. Underlying diseases :
- Hypertension O Yes O No
- Diabetes mellitus O Yes O No
- Dyslipidemia O Yes O No
- Chronic kidney disease O Yes O No
- Cerebrovascular disease O Yes O No

- Atrial fibrillation O Yes O No

- Chronic liver disease O Yes O No
- Device O Yes O No, ... if Yes ...... O PPM O ICD O
CRT-D

- Family history of heart disease: O Yes O no
12. Etiologies of cardiomyopathy :

O Congenital heart diseases O Infiltrative diaseases (Amyloid,

sarcoidosis)

O Hypertrophic cardiomyopathy O Severe mitral / aortic valve

diseases

O Myocarditis O Tachycardia-induced cardiomyopathy



O Peripartum cardiomyopathy
O TOXINS (v )

O Hypothyroidism

O Metabolic (..ccovvecrvcrianecs )

13. Laboratory data :
Hemoglobin (g/dL)

- Blood urea nitrogen (mg/dL)

- Sodium , Potassium

- Fasting blood sugar level (g/dL)

- BNP (pg/mL)

- Lipid profile : Cholesterol

First evaluation :
1** Echocardiography :
14. LV function :
- LVEF (%)
- LVEDD (mm)
- LV septum (mm)
15. RV function :
- TAPSE (mm)
- FAC (%) , RVEF (%)
16. Others :
- LA diameter (mm)
- Valvular abnormalities :

O Aortic valve

, Triglyceride

, LV mass index

, LVESD (mm)

O Yes

O Mitral valve

Managements :
17. Medications :

- ACEI OYes ONo ,
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O Stress-induced cardiomyopathy
O LV non-compaction
O Hyperthyroidism
0 Others (v )

, Creatinine (mg/dL)

, Chloride , Bicarbonate

. HbA1c(%)

, Uric acid (mg/dL)

, NT-pro BNP (pg/mL)

, HDL , LDL

, LV posterior wall (mm)

, Tricuspid S” (cm/s)

O No
O Pulmonic valve

O Tricuspid valve

Dosage



- ARB OYes ONo , Dosage

- Betablock O Yes O No |, Dosage

- MRA OYes ONo , Dosage

- ARNI OYes ONo , Dosage

- Ivabradine OYes O No , Dosage

- Diuretic OYes ONo , Dosage

- ASA OYes ONo , Dosage

- P2Y12inh. OYes ONo Dosage
Cardiac MRI :

18. LV & LA function :

- LVEF %) , LV mass index

- LVEDD (mm) ~ , LVESD (mm)

- LVseptum (mm) LV posterior wall (mm)

- LA diameter (mm)
19. RV function :
- RVEF (%)
20. Delayed gadolinium enhancement :
- Presence of myocardial scar : O Yes O No
- Myocardial scar pattern :
O Subendocardial O Midwall O Subepicardial
O Patchy O Multi-focal :

- Location of scar :

1. Segment , 9% Transmural area =

2. Segment , 9% Transmural area =

3. Segment , % Transmural area =

4. Segment , % Transmural area =

5. Segment , % Transmural area =
- Total scar extent : %

- RV myocardial scar : O Yes O No



Second evaluation :

2" Echocardiography :
21. LV function :

LVEF (%)
LVEDD (mm)

LV septum (mm)

22. RV function :

TAPSE (mm)
FAC (%)

23. Others :

LA diameter (mm)

, LV mass index

, LVESD (mm)

, LV posterior wall (mm)

, Tricuspid S” (cm/s)
, RVEF (%)

Valvular abnormalities :

O Aortic valve

O Mitral valve

Managements :
24. Medications :
- ACE O Yes
- ARB O Yes
- Betablock O Yes
- MRA O Yes
- ARNI O Yes

Ivabradine O Yes
Diuretic O Yes
ASA O Yes
P2Y12 inh. O Yes

O Yes

O No
O No
O No
O No
O No
O No
O No
O No
O No

Dosage
Dosage
Dosage
Dosage
Dosage
Dosage
Dosage
Dosage

Dosage

O No
O Pulmonic valve

O Tricuspid valve
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